Induction of cytotoxic T-lymphocyte responses to enhanced green and yellow fluorescent proteins after myeloablative conditioning.
Lentiviral vectors are increasingly being used for transferring genes into hematopoietic stem cells (HSCs) due to their ability to transduce nondividing cells. Whereas results in in vitro studies and the nonobese diabetic/severe combined immunodeficiency (NOD/SCID) model have been highly encouraging, studies in large animals have not confirmed the superior transduction of HSCs using lentiviral vectors versus oncoretroviral vectors. In contrast to the stable gene marking we have consistently achieved with oncoretroviral vectors in animals that received myeloablative conditioning, we observed the complete disappearance of genetically modified enhanced green or yellow fluorescent protein-expressing cells in 5 baboons that received transplants of HSCs transduced with lentiviral vectors alone or in combination with oncoretroviral vectors. Immune responses to transgene products have been found to be involved in the disappearance of gene-modified cells after nonmyeloablative conditioning. Thus, we examined whether the disappearance of gene-modified cells after ablative conditioning may be due to an immune response. In 4 of 5 animals, cytotoxic T lymphocytes specific for the transgene protein were readily detected, demonstrating that immune reactions were responsible for the disappearance of the gene-marked cells in the animals. In summary, we report the induction of transgene-specific immune responses after transplantation of lentivirally transduced repopulating cells in a myeloablative setting.